TLR agonists have demonstrated anti-tumor activity in both animals and humans. Clinically, successful anti-tumor activity with TLR agonists was most often observed when the molecules were applied locally to dermatological cancers. This mode of administration was also associated with fewer and less severe adverse events (AEs) when compared to systemic administration. The efficacy of TLR agonists in human cancer patients has been limited at best, in part reflecting the dose-limiting toxicity associated with systemic administration of this form of therapy. Moreover, recent nonclinical studies indicate that intratumoral administration of TLR agonists helps reverse the immunosuppressive microenvironment that protects large established tumors from immune elimination. In light of these findings, we developed a new class of lipophilic TLR7/8 agonists that are ideal for intratumoral injection. The molecules are retained at the site of injection, thereby supporting the focused induction of anti-tumor immunity. As release into the systemic circulation is low, we postulate that the generation of AE-inducing systemic cytokines is low. Results from studies in mice and rats using 3M-052 confirms that this lipophilic TLR 7/8 agonist is retained at the injection site. Direct activation of innate immune cells with anti-tumor activity was observed, as was a reduction in the immunosuppressive local environment. 3M-052 also induces the accumulation of mononuclear phagocytes concomitant with the induction of histologically established tumor liquifactive necrosis. Moreover, 3M-052 induces antitumor activity when injected into tumors but not when injected distal from tumors. These findings are based on inhibition of tumor growth and increased long-term survival. 3M-052 is under consideration for clinical use in patients with cancers suitable for intratumoral therapy and as being evaluated as a cancer vaccine adjuvant.
